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(54) Non-metallic spacer for air spring assembly 

(57) A spacer (10) for an air spring assembly (24) 
includes a substantially cylindrical body having a sub- 
stantially planar mounting surface (46). The body 
includes a central hub (10), an outer rim (42), and a plu- 
rality of structural arms (44) connecting the outer rim to 
the central hub. The central hub includes a pair of con- 
centric hub walls (52,54) with a plurality of spoke ribs 
(56) disposed between the hub walls. The outer rim 
includes an annular groove (62) in its upper surface as 
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well as a plurality of support ribs. Each of the structural 
arms has a T-shaped cross section. The spacer has five 
bolt holes that are configured to work with a single 
center mount two point, three point, or a four point 
mounting pattern. The spacer is fabricated from a non- 
metallic material such as a high strength, lightweight 
plastic or fiber reinforced plastic. 
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Description 

BACKGROUND OF THE INVENTION 

Technical neld s 

[0001 ] This invention generally relates to air spring 
assemblies and. more particularly, to a spacer for the 
piston or bead plate of an air spring assembly. Specifi- 
cally, tiie invention relates to a non-metallic spacer for io 
the piston or bead plate of an air spring assembly with 
the spacer having structure that provides strength in a 
variety of mounting configurations and a hole pattern 
that accepts a variety of air spring assemblies. 

IS 

Background Infbrmatlon 

[0002] Pneumatic assemblies such as air actuators 
and springs have been used for many years for various 
purposes. The air actuator usually includes a flexible 20 
rubber sleeve or bellows containing a supply of pressu- 
rized fluid and a feed for increasing or deaeasing the 
pressurized fluid therein. The flexible sleeve is formed of 
a flexible elastomeric material often containing reinforc- 
ing cords, where the flexibility of the material permits a 2s 
first end cap to move axially with respect to another end 
cap secured within the ends of the sleeve as the amount 
of pressurized fluid is changed. When the air actuator Is 
positioned between a movable or actuatable object and 
typically a fixed object, the movable object moves In cor- 30 
relation to the axial movement of the end caps. 
[0003] As to pneumatic springs, commonly referred 
to as air springs, the construction is similar with a flexi- 
ble rubber sleeve or bellows containing a supply of a 
pressurized fluid. The air spring Is different in that it has 35 
one or more pistons movable with respect to the flexible 
sleeve. The piston causes compression and expansion 
of the fluid within the sleeve as the s\ee/e stretches or 
retracts, respectively, thereby absorbing shock loads 
and/or dampening vibrations. The flexible sleeve is 40 
formed of a flexible elastomeric material that typically 
contains reinforcing cords. The structure of the sleeve 
permits the piston to move axially with respect to 
another piston or end cap secured at the other end of 
the sleeve. One application for such air springs is with 45 
motor vehicles where the spring provides cushioning 
between movable parts of the vehicle, primarily to 
absorb shock loads impressed on the vehicle axles by 
the wheel striking an object in the road or tailing into a 
d^ession. so 
[0004] One prot)lem with air spring assemblies is 
that they must be provided in a wide variety of shapes 
and sizes to fit the numerous suspension system config- 
urations that are known in the art. As such, the air 
spring manufecturer is fbrced to provide each air spring 55 
configuration In a variety of heights and diameters so 
that each suspension application falls within the design 
envelope of at least one air spring assembly. It is thus 
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desired in the art to provide spacers that may be com- 
bined with air spring assemblies to exparxl the design 
envelope of the air spring assemblies. Spacers allow 
the design height minimum height, maximum height, 
and stroke of an air spring assembly to be easily modi- 
fied. The spacers tfius allow the manufacturer to 
decrease the total nunft}er of air spring configurations in 
its Inventory and manufacturing line. It is thus desired in 
the art to provide an inrproved spacer for an air spring 
assembly that performs these functions. 
[0005] Prior art spacers have been fabricated from 
a metal that is typically aluminum or steel. One problem 
of febricating spacers from metal is the overall expense 
associated with casting or forming the metal spacer. 
Another problem is the weight of the metal spacers. A 
further problem is that the spacers are subject to harsh 
environmental conditions that lead to con-osion of metal 
spacers. It is thus desired in the art to provide a light- 
weight, non-corrosive spacer. 
[0006] A problem in the art with manufacturing 
spacers for air spring assemblies out of lightweight non- 
corrosive materials such as plastic is that the spacers 
are subjected to significant forces during use. The spac- 
ers also must be designed with a safety factor because 
tiiey are used in vehicle suspensions. A specific prob- 
lem related to the strength of the spacer occurs in par- 
tial-beam mounting arrangements where tiie spacer is 
not entirely supported by a suspension merT4>er such as 
when the spacer extends out over the edge of a suspen- 
sion member. It is thus desired in the art to provide a 
non-metallic spacer that is strong enough to withstand 
the operating environments of an air spring assembly 

SUMMARY OF THE INVENTION 

[0007] In view of the foregoing, it is an objective of 
tiie present invention to provide an improved spacer for 
an air spring assembly 

[0008] Another objective of the present invention is 
to provide a spacer for an air spring assembly that is 
fabricated from a non-metallic material such as plastic 
or fiber-reinforced plastic. 

[0009] Another objective of the present invention ts 
to provide a spacer for an air spring assembly that Is 
fabricated from a substantially non-corrosive material. 
[001 0] Another objective of the present invention is 
to provide a non-metallic spacer for an air spring 
asserTt>ly that has a hole pattern that cooperates with a 
variety of piston mounting patterns such as a single 
center mount two-point, a three-point or a four-point 
mounting pattern. 

[001 1 ] Anotiier objective of the present Invention is 
to provide a non-metallic spacer for an air spring 
assembly having a plurality of structural support beams 
that provkle support while minimizing the amount of 
material used to form the spacer. 
[001 2] Anotiier objective of the present invention is 
to provide a non-metallic spacer for an air spring 
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assembly having a continuous surface intenruption adja- 
cent its outer diameter that eliminates or minimizes 
warping or oil canning to maximize contact between the 
air spring assembly and the piston. 
[001 3] Another objective of the present Invention is 
to provkle a non-metallic spacer for an air spring 
assembly that can be mounted in a fully-extending 
beam or partial-beam mounting arrangement 
[0014] Another objective of the present invention is 
to provide a non-metallic spacer for an air spring 
assembly having perimeter ribs that provide support at 
the edges of the spacer when the spacer is mounted in 
a partial-beam mounting. 

[001 5] Another objective of the present invention is 
to provide a non-metallic spacer for an air spring 
assembly that may be stacked with additional spacers 
to increase the effective height of the spacer. 
[0016] Another objective of the present invention is 
to provide a non-metallic spacer for an air spring 
assembly that Is relatively easy and inexpensive to man- 
ufacture. 

[001 7] These and other objectives and advantages 
of the invention are achieved by a spacer for an air 
spring assembly including a substantially cylindrical 
body having a sut>stantially planar mounting surtece; 
the body including a central hub, an outer rim. and a plu- 
rality of structural arms connecting the outer rim to tine 
central hub. 

[0018] Ottier objectives and advantages of tiie 
invention are achieved by an improved spacer fbr an air 
spring assembly, the spacer having a body with a sub- 
stantially planar mounting surface and a substantially 
cylindrical sidewall; the improvement being tiiat the 
body is fabricated from a nonmetallic material. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0019] A preferred embodiment of the invention, 
illustrative of the best mode in which applicants have 
contemplated applying the principles of the invention, is 
set forth in ttie following desaiption and is shown in the 
drawings and is particularly and distinctly pointed out 
and set fbrtii in the appended claims. 

FIG. 1 Is a side elevational view of a suspension 
assembly mounted to a frame member on a vehicle 
incorporating an air spring assembly mounted with 
the spacer of the present invention; 
FIG. 2 is a top plan view of the spacer witii portions 
broten away taken along line 2-2 of FIG. 1 : 
FIG. 3 is a bottom plan view of the spacer; 
FIG. 4 is a fragmentary sectional side view taken 
along line 4-4 of FIG. 2; 

FIG. 5 is a view similar to FIG. 4 showing a single 

center mount configuration; 

FIG. 6 is an enlarged fragmentary sectional view 

taken along line 6-6 of FIG. 3; and 

FIG. 7 is an enlarged fragmentary sectional view 



taken atong line 7-7 of FIG. 3. 

[0020] Similar numerals refer to similar parts 
ttiroughout the drawings. 

5 

DESCRIPTION QFTHE PREF ERRED EMBODIMENT 

[0021] The spacer of the present Invention is Indi- 
cated generally by the numeral 10 in tiie accompanying 

10 drawings. Spacer 10 Is fabricated from a non-metallic 
material. In the preferred embodiment of the present 
invention, spacer 10 is fabricated from a plastic and. 
more particularly, a fiber-reinforced plastic. Fabricating 
spacer 10 from a non-metallic material such as fiber- 

15 reinforced plastic, allows spacer 10 to be lightweight, 
relatively inexpensive and easy to manufacture, and 
substantially resistant to corrosive materials that are 
encountered by spacer 1 0 in its normal working environ- 
ment The st'ucture of spacer 10 also ensures tiiat 

20 spacer 10 is strong enough to withstand tfie forces 
encountered in its working environment. 
[0022] One exanple of the working environment of 
spacer 10 is depicted in FIG. 1. This working environ- 
ment Is a suspension assembly 12 that is mounted to a 

25 frame member 14 of a vehicle such as a tractor trailer. 
Suspension assenrtbly 12 may include a bracket 16 and 
a suspension member 18 such as a trailing arm. Sus- 
pension member 18 is typically movably mounted to 
bracket 16 or to frame member 14. An axle assembly 20 

30 is mounted to suspension member 1 8 and is tiius mov- 
able with respect to frame member 14. The outiine of a 
wheel 22 of tiie vehicle is depicted in dash lines in FIG. 
1. 

[0023] Suspension member 1 8 is further connected 

35 to frame member 14 by an air spring assembly 24. Air 
spring assembly 24 absorbs forces tiiat are transmitted 
to suspension member 18 by wheel 22 when wheel 22 
encounters Inregularities In tiie road surface 26. In ttie 
embocOment depicted In FIG. 1 , axle assembly 20 is dis- 

40 posed between bracket 16 and air spring assembly 24. 
In other emt)odiments. axle assembly 20 may be 
located in different positions. In accordance with one of 
ttie objectives of tiie present invention, spacer 10 is 
used to nrx)unt air spring assembly 24 to suspension 

45 member 18 to provide for the correct spacing of tiie air 
spring between frame 14 and trailing arm 18. 
[0024] Air spring assembly 24 includes a bellows 28 
ttiat extends between a piston 30 and a bead plate 32. 
Bellows 28 forms a selectively sealed cavity ttiat 

so receives a compressible or pressurized fluid such as air. 
It is thus understood in the art that air spring assembly 
24 absoite significant fbrc^ transmitted to suspension 
member 18 by axle assembly 20. It is ttius important 
ttiat spacer 10 be configured and designed to witiistand 

55 tiiese forces In a variety of mounting configurations and 
when used with a variety of air spring assemblies 24. 
[0025] In accadance with one of the objectives of 
ttie present invention, spacer 10 is configured to with- 
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stand the significant forces experienced in its working 
environment. To this end. spacer 10 (FIGS. 2 and 3) 
includes a center hub 40, an outer rim 42. and a plurality 
of structural arms 44 connecting outer rim 42 to central 
hub 40. In the preferred embodiment of the present 
invention depicted in the drawings, each structural arm 
44 is radially disposed with respect to central hub 40 
and outer rim 42. In other embodiments of the present 
Invention, structural arms 44 may be disposed in other 
arrangements with respect to central hub 40 and outer 
rim 42. For instance, each structural arm 44 may be 
substantially perpendicular to the other structural arnts 
44 with each structural arm 44 being substantially tan- 
gentially disposed with respect to central hub 40. 
[0026] Spacer 10 has a sut)stantlally planar top 
mounting surface 46 formed by the cooperation of the 
top surface of central hub 40, outer rim 42, and each 
structural arm 44. For the remaining description and 
claims of this specification, the direction "upper" or lop" 
refers to the side of spacer 1 0 that is intended to t>e con- 
nected with air spring assembly 24 regardless of the 
actual orientation of spacer 10 with respect to road sur- 
face 26. 

[0027] Central hub 40 includes a top wall 50 and a 
pair of spaced, concentric hub walls 52 and 54. Each 
hub wall 52 and 54 is substantially perpendicular to top 
wall 50 and is integrally formed therewith. In the pre- 
ferred embodiment of the present invention, each hub 
wall 52 and 54 has a height that is substantially equal to 
the height of the body of spacer 10. A plurality of spoke 
ribs 56 extend between hub walls 52 and 54 to provide 
additional strength to spacer 10. Each spoke rib may be 
radially disposed with respect to central hub 40. Each 
spoke rib 56 further has a height that is substantially 
less than the height of the body of spacer 10. As such, 
each spoke rib 56 does not extend the full length of hub 
walls 52 and 54. In the preferred embodiment of the 
present invention, each spoke rib 56 is connected to top 
wall 50 and thus does not extend to the bottom surface 
of spacer 10. In the embodiment of spacer 10 depicted 
in the drawings, sixteen spoke ribs 56 are positioned 
between hub wails 52 and 54 to provide rigidity and 
strength to spacer 10. In other embodiments of the 
present invention, different numbers of spoke ribs 56 
may be used without departing from the concepts of the 
present invention. 

[0028] Central hub 40 further includes a central 
mounting hole 58 that is centrally positioned within cen- 
tral hub 40. An inset area 60 extends about central 
mounting hole 58. 

[0029] In accordance with another of the ot)jectives 
of the present invention, outer rim 42 includes an annu- 
lar groove 62 formed in a sut)stantialty horizontal top 
wall 64 of outer rim 42. Outer rim 42 further includes a 
substantially vertical sidewall 66 that forms the outer 
perimeter of spacer 10. As seen In FIGS. 6-7, groove 62 
is inset radially from sklewall 66. In the preferred 
enrt>odiment of the present invention, groove 62 Is Inset 



a distance substantially equal to the thickness of side- 
wall 66. Groove 62 is also formed and configured to 
niaintain a substantially constant wall thickness at the 
transition between each structural arm 44 and outer rim 

5 42. Groove 62 also maintains a substantially constant 
wall thickness in outer rim 42. Groove 62 prevents 
spacer 10 from warping or oil canning and maximizes 
contact between piston 18 and spacer 10. In embodi- 
ments of the invention that use fiber reinforced plastic, 

10 groove 62 further functions to redirect the f bers in outer 
rim 42 to increase the strength of spacer 10. 
[0030] A plurality of support ribs 68 are also formed 
on outer rim 42 (FIQ. 3). Each support rib 68 includes 
an inwardly facing angled surfcice 70 that extends down 

15 from top wall 64 to the bottom suriace of spacer 1 0. Rib 
68 then includes a substantially horizontal lower surface 
72 that connects angled surface 70 to sidewall 66. In the 
preferred embodiment of the present invention, a pair of 
support ribs 68 are positioned between each pair of 

20 structural arms 44 as shown in FIG. 3. 

[0031] The configuration of outer rim 42 is particu- 
lariy important when spacer 10 Is mounted in a partial 
beam mounting configuration as depicted In the draw- 
ings. In tills type of oonflguratk>n. portions of spacer 10 

25 extend out over suspension member 18 such as at the 
sides as depicted in FIG. 2 and at the end as indicated 
by the numeral 74 in FIGS. 2, 4, and 5. Overtiangs such 
as at numeral 74 are known to create relatively large 
stresses, strains and ottier forces in spacer 10. It is thus 

30 an Important function of outer rim 42 to anticipate these 
forces and to be constructed to w'rthstand such forces. 
[0032] Each structural arm 44 has a substantially T- 
shaped cross section with the cross section having a 
substantially vertical leg 80 and a substantially horizon- 

35 tal top wall 82. Top walls 82 are sized and configured to 
provide openings 84 between each pair of structural 
arms 44. Openings 84 allow less material to be used 
when fabricating spacer 10. 

[0033] Each top wall 82 is substantially planar with 
40 top wall 50 and top wall 64. Each vertical leg 80 has 
substantially tiie same height as tiie height of tiie txxiy 
of spacer 10. Each vertical leg 80 extends entirely 
between outer hub wall 54 and outer rim 42. In the pre- 
ferred embodiment of the present invention, there are 
45 eight structural arms 44 extending radially out from cen- 
tral hub 40 to outer rim 42. 

[0034] The body of spacer 10 furttier includes four 
nrx>unting holes 90 that are equally spaced about spacer 
10. In tiie preferred embodiment of the present inven- 

50 tion, each mounting hole 90 is formed at a juncture of 
structural arm 44 and outer rim 42 such that tiie two ele- 
ments cooperate to define hole 90. Each mounting hole 
90 is thus adjacent to the perimeter of spacer 10. 
[0035] FIG. 4 depicts the use of spacer 1 0 to mount 

55 piston 30 using at least a pair of mounting bolts 92 that 
are threadably received in a threaded hole 91 formed in 
piston 30 with mounting t>olts 92 slidably extending 
through mounting holes 90. The head of each bolt 92 
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engages suspension member 18 to damp spacer 10 
between piston 30 and suspension member 18. As 
depicted In the drawings, it is preferred that the outer 
diameter of spacer 10 sutistantially matches the outer 
diameter of the lower end of piston 30. However, as is s 
also shown in the drawings, it is not necessary that the 
entire diameter of spacer 10 be supported by suspen- 
sion member 18 because spacer 10 is strong enough to 
withstand the forces transfen-ed from suspension mem- 
ber 1 8 to air spring assembly 24. yo 
[0036] An alternative mounting configuration is 
depicted in FIG. 5 with a different piston 94. Piston 94 is 
mounted to suspension member 18 by a single mount- 
ing boit 96 that passes through central mounting hole 58 
in central hub 40. Mounting bolt 96 is threadably is 
engaged in a threaded hole 98 of a bumper stud 100 
that is disposed within the air spring assembly 102 on a 
clamp plate 103. 

[0037] Accordingly, the improved non-metallic 
spacer for an air spring assembly is simplified, provides 20 
an effective, safe, inexpensive, and efficient device 
which achieves all the enumerated objectives, provides 
for eliminating difficulties encountered with prior 
devices, and solves problems and obtains new results in 
the art. 2s 
[0038] In the foregoing description, certain terms 
have been used for brevity, clearness and understand- 
ing; but no unnecessary limitations are to be Implied 
therefrom beyond the requirement of the prior art, 
because such terms are used for descriptive purposes so 
and are intended to be broadly construed. 
[0039] Moreover, the description and illustration of 
the invention is by way of example, and the scope of the 
invention is not limited to the exact details shown or 
desaibed. 35 
[0040] Having now described the features, discov- 
eries and principles of the Invention, the manner in 
which the improved non-metallic spacer for air spring 
assembly is construed and used, the characteristics of 
the construction, and the advantageous, new and useful 40 
results obtained; the new and useful structures, 
devices, elements, an-angements. parts and combina- 
tions, are set forth in the appended claims. 

Claims 45 

1 . A spacer for an air spring assembly comprising: 

a substantially cylindrical body having a sub- 
stantially planar mounting surface; the body so 
Including a central hub. an outer rim. and a plu- 
rality of structural arms connecting the outer 
rim to the central hub. 

2. The spacer of daim 1, wherein the body Is fabri- ss 
Gated from a nonmetallic material. 

3. TYie spacer of claim 2, wherein the nonmetallic 



material Is a plastic. 

4. The spacer of daim 1. wherein each of the struc- 
tural amfis has a T-shaped aoss section with the 
cross section having a substantially vertical leg and 
a substantially horizontal top wall. 

5. The spacer of daim 4. wherein the body has an 
axial height; and in which each structural arms has 
a height substantially equal to the height of the 
body. 

6. The spacer of claim 1, wherein there are eight 
equally-spaced radially-disposed structural arms. 

7. The spacer of claim 6, v^ereln four of the structural 
arms cooperate with the outer rim to define four 
equally-spaced mounting holes. 

8. The spacer of daim 7. wherein the central hub is 
fbmied with a central mounting hole. 

9. The spacer of claim 1 . wherein the outer rim has an 
annular groove formed in tiie planar mounting sur- 
face. 

10. The spacer of claim 9. wherein the outer rim 
indudes a substantially vertical sidewall having a 
thickness and a substantially horizontal top wall; 
and in which the annular groove is formed in tiie top 
wall and inset radially from the perimeter of tiie 
body by tiie thickness of tiie sidewall. 

1 1. The spacer of claim 10. further comprising a plural- 
ity of support ribs extending between the sidewall 
and the top wall of the outer rim. 

12. The spacer of daim 1. wherein the central hub 
indudes a top wall and a pair of spaced, concentric 
hub walls connected to tiie top wall. 

13. The spacer of claim 12. further comprising a plural- 
ity of spoke ribs disposed between the concentric 
hub walls. 

14. The spacer of daim 13, wherein the body of the 
spacer has a height; in which each of the hub walls 
has a height substantially equal to the height of the 
body; and in which the height of each spoke rib is 
less the height of the body 

15. The spacer of claim 1, in combination with an air 
spring assembly, wherein the air spring assembly Is 
oonneded to the spacer with at least one bolt 

16. The spacer of claim 15, wherein the air spring 
assembly is connected to the spacer witii a pair of 
boHs. 
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17. The spacer of claim 15. in further combination wrth 
a suspension member, wherein the spacer is 
nnounted on the suspension member and the air 
spring assembly is connected to the spacer. 

5 

18. The spacer of claim 1 7, wherein the spacer extends 
over at least one edge of the suspension member. 

19. An Improved spacer for mounting an air spring 
assenfd>ly on a vehicle component said spacer hav- io 
ing an annular body with a substantially planar 
mounting surface and a substantially cylindrical 
sidewall, said body being fabricated from a nonme- 
tallic material. 

15 

20. The spacer of claim 18. wherein the body includes 
a central hub. an outer rim, and a plurality of struc- 
tural arms extending between the central hub and 
the outer rim. 

20 

21. The spacer of daim 20. wherein the outer rim has 
an annular groove in its upper surface. 

22. The spacer of claim 21, wherein the outer rim 
includes a substantially vertical sidewall having a 25 
thickness and a substantially horizontal top wall; 
and in which the groove is formed in the top wall 
and inset radially from the perimeter of the body by 
the thideiess of the sidewall. 

30 

23. The spacer of claim 20 wherein the central hub 
includes a top wall and a pair of spaced, concentric 
hub walls connected to the top wall. 

24. The spacer of daim 23, further comprising a plural- 35 
ity of spoke ribs disposed between the hub walls. 
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